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Description 

The present invention relates to a porous ceramic sinter and dried body, and processes for producing 
them. 

s It is known to produce porous ceramics by wet processes such as a foaming method and a method 

involving the use of heat decomposable beads. 

In the foaming method, a foaming agent such as an aqueous solution of hydrogen peroxide is added to 
a slurry of starting ceramic powder, which is then dried and foamed to make a porous ceramic material. A 
problem with this method is the difficulty in controlling the pore size and the porosity. 

w In the other wet process which involves the use of heat decomposable beads, a slurry of a starting 
ceramic powder is mixed and kneaded with beads of an organic polymer, and after the mixture is shaped, it 
is heated to burn away the organic polymer and produce a porous ceramic material. This method, however, 
suffers the disadvantage that the beads do not shrink upon drying so as to develop distortion of the dried 
product. Further, the use of beads in a large amount leads to some difficulty in the degreasing step (i.e., the 

75 step of removing the heat decomposable substance). 

GB-A-2 145 710 reveals a method for producing porous ceramics, comprising the steps of mixing an 
expandable or swellable resin with raw ceramic material to form a powder mixture; mixing a swelling agent 
with the mixture to form a gelled body; drying said gelled body; and firing said dried gelled body whereby 
porous ceramics with numerous pores are formed. The expandable resin is a resin in powder form 

20 containing a highly water-absorbent resin as its primary component. The swelling agent may be repre- 
sented by water or an aqueous solution containing a solvent. 

According to a further method for producing porous ceramics an expandable or swellable resin powder 
is first mixed with powdered raw ceramic material, a swelling agent is then added to the mixture to form a 
sol, the sol is poured into a mould to form a composite body containing swollen gels, and the composite 

25 body is heated and fired to form the desired porous ceramic. 

EP-A-0 264 268 discloses a three-dimensional inorganic porous structure which comprises a myriad of 
cavities with diameters of 0.5 to 100 urn interconnected by holes having diameters of 0.1 to 20 urn. 

DE-A-3 425 182 discloses a specific sintered ceramic body containing numerous pores of the size of 1 
to 600 urn and numerous capillar interconnections having a diameter of 1 to 30 urn. 

30 One object, therefore, of the present invention is to provide a porous ceramic sinter having both 
macropores of a uniform size and micropores in communication with each other to establish a three- 
dimensional network, which sinter exhibit high strength and good cutting properties. 

Another object of the present invention is to provide a porous dried body having a strength that 
withstands subsequent cutting operations, which is capable of being immediately subjected to cutting 

35 without calcination. 

Still another object of the present invention is to provide a process of producing such a porous ceramic 
sinter or dried body without causing cracking or other problems in the drying step used. 

The above and other objects and effects of the present invention will be more apparent from the 
following description. 

40 The present invention provides a porous ceramic dried body having macropores with a pore size of 
from 20 to 2,000 urn comprising ceramic particles bound with a high molecular weight material. 

The present invention also provides a process for producing a porous ceramic dried body which 
comprises: casting a slurry comprising a ceramic powder, a high molecular weight material and air bubbles 
into a mold; increasing the viscosity of the cast product or allowing the cast product to gel while maintaining 
45 the air bubbles; and drying the viscous or gelled cast product. 

The present invention also provides a process for producing a porous ceramic sinter which comprises: 
casting a slurry comprising a ceramic powder, a high molecular weight material and air bubbles into a mold; 
increasing the viscosity of the cast product or allowing the cast product to gel while maintaining the air 
bubbles; drying the viscous or gelled cast product; and firing the dried body. 
50 Figs. 1 and 2 show micrographs of the sinters MC1 and MC2 obtained in Example 1 , respectively. 
Fig. 3 shows a micrograph of the sinter obtained in Example 3. 
Fig. 4 shows a micrograph of the sinter obtained in Example 4. 

In the process for producing a porous ceramic dried body or sinter of the present invention, a method 
for producing the slurry, which comprises a ceramic powder, a high molecular weight material and air 
55 bubbles, (such as the order of mixing, a method for entaining air bubbles, etc.) is not limited. 

In one embodiment of the present invention, the process for producing the porous ceramic sinter of the 
present invention comprises: mixing a ceramic powder with a solution or fluid gel of a high molecular weight 
material into which air bubbles have been entrained by stirring to yield a slurry; casting the resulting slurry 
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into a mold; increasing the viscosity of the cast product or allowing the cast product to gel while maintaining 
the air bubbles; drying the viscous or gelled product; and firing the dried body. 

In another embodiment of the present invention, the process for producing the porous ceramic sinter of 
the present invention comprises: mixing a ceramic powder with a solution or fluid gel of a high-molecular 
5 weight material; stirring the mixture to entrain air bubbles in the mixture and to thereby yield a slurry; 
casting the resulting slurry into a mold; increasing the viscosity of the cast product or allowing the cast 
product to gel while maintaining the air bubbles; drying the viscous or gelled cast product; and firing the 
dried body. 

In still another embodiment of the present invention, the process for producing the porous ceramic 
w sinter of the present invention comprises: mixing a ceramic powder with a high-molecular weight material; 
mixing the mixture with a dispersion medium; stirring the mixture to entrain air bubbles in the mixture to 
thereby yield a slurry; casting the resulting slurry into a mold; increasing the viscosity of the cast product or 
allowing the cast product to gel while maintaining the air bubbles; drying the viscous or gelled cast product; 
and firing the dried body. 

75 The ceramic powder used in the present invention as a starting material may be prepared by any 
conventional methods. 

The ceramic powder used in the present invention is preferably spherical secondary particles having an 

average particle size of from about 10 to 100 urn. More preferably, these spherical secondary particles are 

pulverized by jet milling or some other suitable method to such an extent that their surfaces are scraped to 
20 produce from 1 to 30 wt% of fine particles having a size of from about 0.1 to 2 urn. The amount of the fine 

particles is more preferably from 1 to 10 wt%, and particularly preferably from 1 to 5 wt%. 

Alternatively, these secondary particles are preferably mixed with from 1 to 30 wt% of a fine ceramic 

powder having a size of from about 0.1 to 2 urn. The amount of the fine ceramic powder is more preferably 

from 1 to 10 wt%, and more preferably from 1 to 5 wt%. 
25 In these preferred embodiments, the fine particles or the fine ceramic powder will serve as a binder for 

the secondary particles made by granulation, thus contributing to the formation of a stronger ceramic 

material. If the amount of the fine particles or the fine ceramic powder is too large, they will shut the 

micropores of the resulting sinter. 

The high molecular weight material used in the prsent invention must have properties that it forms a gel 
30 under certain conditions, such as heating, added with an additive or the like, or its viscosity is increased 

under certain conditions. Any high molecular weight materials can be used if they satisfy the above 

requirements. 

Upon heating, a solution of certain high molecular weight materials such as methyl cellulose becomes 
more viscous as the temperature rises and gels reversibly at a certain temperature. Some high molecular 
35 weight materials such as polyvinyl alcohol gels reversibly when a certain additive such as boric acid or 
borax is added. Both types of high molecular weight materials can be used in the process of the present 
invention. 

In one embodiment of the present invention, a solution or a fluid gel of the high molecular weight 
materials described above is mixed with the ceramic powder and the mixture is stirred to entrain air, 

40 thereby forming a slurry containing spherical air bubbles. When the slurry is poured into a mold and 
increased in viscosity or allowed to gel followed by drying while maintaining the air bubbles, the bubbles 
will shrink substantially isotropically to provide a dried body of high strength that is free from cracking and 
other defects and that has spherical macropores. 

The high molecular weight material used in the present invention need not form gel. When a high 

45 molecular weight material which does not form gel is used in this embodiment for example, a solution of the 
material is mixed with the starting ceramic powder and the mixture then stirred to entrain air bubbles in the 
mixture. The resulting mixture containing bubbles (preferably having a viscosity of from 1 Pa.s to 16 Pa.s 
(10 to 160 poise), more preferably from 6 Pa.s to 10 Pa.s (60 to 100 poise)) is poured into a mold and, after 
increasing the viscosity, the cast product is dried to provide a dried body of the present invention. 

50 In another embodiment of the present invention, the solution or fluid gel of a high molecular weight 
material is first stirred to entrain air and then mixed with the starting ceramic powder. 

In still another embodiment of the present invention, the powderous high molecular weight material and 
the ceramic powder are mixed, and then a dispersion medium (such as water) is added thereto to form a 
slurry, followed by being stirred to entrain air bubbles into the slurry. 

55 The high molecular weight material to be used in the process of the present invention is preferably 
water soluble since water is generally used as a dispersion medium for the starting ceramic powder. If other 
dispersion media are to be used, high molecular weight materials that are soluble in those media may be 
selected. Examples of the water-soluble high molecular weight materials that can be used include methyl 
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cellulose, carboxymethyl cellulose, polyvinyl alcohol, polyacrylic acid, polyacrylamide, polyvinyl pyrrolidone, 
Curdlan, etc. 

Other combination of dispersion medium and high molecular weight materials, such as ethanol, 
methanol and isopropanol with hydroxypropylcellulose, may be used in the present invention. The solvent 
s for the solution or fluid gel of the high molecular weight material may be water as well as those for the 
dispersion medium. 

The amount of the high molecular weight material used will vary with the type but it is generally 
preferred to incorporate it in an amount of from 0.5 to 10 wt% of the slurry. The preferred range is from 0.2 
to 2 wt%, more preferably from 0.5 to 1 wt%, for methyl cellulose and from 5 to 10 wt% for polyvinyl 

w alcohol. If exessively large amounts of high molecular weight material is used, not only is it necessary to 
perform degreasing before firing but also sinterability is deteriorated. If the amount of the high molecular 
weight material used is too small, air bubbles will not be retained in the slurry. 

The porous dried body prepared by the process of the present invention comprises ceramic particles 
which are bound together with the high molecular weight material to provide a strength that withstands 

75 subsequent cutting operations. Therefore, the dried body produced by the process of the present invention 
may be immediately subjected to cutting without calcination. 

The size and quantity of the air bubbles incorporated in the fluid gel or solution can be controlled by 
adjusting the intensity and time of stirring as well as the efficiency of the stirrer used. A uniform pore size of 
3 mm or less can be easily obtained. In general, higher speed of stirring, higher efficiency of the stirrer and 

20 longer time of stirring each will provide larger amount of air bubbles entrained. 

The dried body, which is optionally subjected to cutting, may be fired to form a sinter of the present 
invention. The resulting sinter contains not only the spherical macropores formed from the entrained air 
bubbles but also three-dimensionally communicating micropores that comprise interstices between the 
spherical secondary particles in the starting ceramic material. At a porosity of less than 40%, the 

25 macropores derived from the bubbles of confined air are closed and hence do not communicate with each 
other. On the other hand, the micropores are open and permit slow passage of low-viscosity fluids. If the 
porosity is 40% or more, open macropores will be established. The porosity of the sinter of the present 
inventoin is not particularly limited but is preferably from 25 to 75%. 

The pore size of the macropore in the sinter of the present invention varies widely depending on the 

30 use thereof. For example, the pore size of the macropore is preferably 100 mm or more for bone prosthess. 
The pore size of the micropore in the sinter of the present invention depends on the particle size of the 
starting ceramic powder, because the micropores are constituted from gaps between the particles of the 
starting ceramic powder. 

The pore size of the macropore in the sinter is substantially the same as the size of the air bubbles in 
35 the slurry to be cast in a mold. 

The process of the present invention is applicable to various kinds of ceramics including calcium 
phosphate series, alumina series, silica series and zirconia series ceramics, and it can be used in the 
manufacture of various products including artificial biomaterials, packings for liquid chromatography, 
catalyst supports, electrical and electronic materials, nuclear reactor materials, ceramic heating elements, 
40 etc. 

The following examples are provided for the purpose of further illustrating the present invention. Unless 
specifically indicated, all parts, percents, etc. are by weight, and all procedures were operated at room 
temperature. 

45 EXAMPLE 1 

After charging 150 g of water into a 500 ml beaker, 2.7 g of methyl cellulose (polymerization degree: 
4,000 cps, made by Wako Pure Chemical Co., Ltd.) was added and mixed for 3 minutes with a hand mixer 
to prepare an aqueous solution of methyl cellulose. The beaker was placed in a thermostatic chamber at 
50 60 °C and the temperature of the contents of the beaker was raised to 40 °C with stirring, and the system 
was then stirred for an additional 30 seconds to obtain a fluid gel. 

A hydroxyapatite slurry synthesized by a known wet method was spray dried to form granules having 
an average particle size of 12 urn. The granules were pulverized with a jet mill to prepare a hydroxyapatite 
powder containing spherical particles of hydroxyapatite having an average particle size of 10 mm and fine 
55 particles of hydroxyapatite having an average particle size of 1 mm. 

The beaker was taken out of the thermostatic chamber and 50 g of the above prepared spherical 
hydroxyapatite particles was slowly added and mixed little by little into the contents of the beaker. After 
viscosity measurement (by using Rion Viscometer VT-04, made by Rion Company Ltd.), the mixture was 
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poured into a 200-mi glass beaker. After gelling and drying the contents of the beaker in a dryer at 90 ° C 
for 24 hours, the contents were recovered from the beaker, cut into cubes (dimension: 45 x 30 x 10.5 mm) 
with a hand saw and degreased and fired according to the following schedule to obtain a sinter (MC1): 
heating from room temperature to 600 °C at a rate of 50° C/h, further heating to 1,200°C at a rate of 
5 1 00 6 C/h, firing at 1 ,200 8 C for 4 hours, cooling down to 600 ° C at a rate of 50 ° C/h, holding at 600 ° C for 4 
hours, and further cooling down to room temperature at a rate of 100° C/h. 

Two additional samples (MC2 and MC3) of sinter were produced by the same manner as above except 
that the aqueous solution of methyl cellulose was heated to 45 e C or 50 e C, respectively. 

The dimension of the resulting sinters was 30 x 20 x 7 mm. 
w Micrographs of the sinters MC1 and MC2 are shown in Figs. 1 and 2, respectively. 

Measurements were conducted on each sinter sample for porosity, three-point bending strength and 
linear shrinkage. The results are shown in Table 1 below. 

Table 1 

75 



Sample No. 


Temperature of 
methyl cellulose 
solution (°C) 


Viscosity of methyl 
cellulose solution 
(Pa.s (poise)) 


Porosity (%) 


Strength MPa 
(Kg/cm 2 ) 


Linear shrinkage (%) 


MC1 


40 


6 (60) 


54.1 


5.91 (60.2) 


68.1 


MC2 


45 


5 (50) 


53.8 


5.92 (60.3) 


68.8 


MC3 


50 


2 (20) 


50.7 


5.14(52.4) 


68.4 



EXAMPLE 2 

A 1,000-ml beaker was charged with 450 g of water and 8.1 g of methyl cellulose (polymerization 
degree: 4,000, made by Wako Pure Chemical Co., Ltd.). The ingredients were stirred with a hand mixer to 
dissolve the methyl cellulose completely in the water to produce a foam. When a meringue-like product 
formed, 50 g of the spherical hydroxapatite particles prepared in Example 1 were added and well mixed to 
form a homogeneous slurry. The slurry was poured into four 200-ml beakers, respectively, and the beakers 
were placed in a dryer where it was held at 90 °C for 3 hours to form a gel, and further placed in the dryer 
for 48 hours to dry the gel. After drying, the dried body was treated as in Example 1 to make a sinter and 
its porosity and three-point bending strength were measured. The porosity was 57.2% and the flexural 
strength was 4.33 MPa (44.2 kg/cm 2 ). 

EXAMPLE 3 

Two grams of carboxymethyl cellulose (polymerization degree: 300 to 500, made by Serva Fein- 
biochemica GmbH & C) was mixed well with 100 g of spherical particles of partially stabilized zirconia 
having 3 mol% of yttria dissolved therein. To the mixture, 100 g of water was added and the mixture was 
stirred well with a hand mixer to form a slurry of ceramic zirconia containing air bubbles. This slurry was 
poured into a 300-ml beaker, and increased in viscosity and dried with a dryer at 90 ° C for 24 hours. The 
dried product was cut into cubes with a hand saw and fired according to the following schedule to obtain a 
sinter: heating to 1,550°C at a rate of 300° C/h, hold at 1,550°C for 2 hours, and cooling down to room 
temperature at a rate of 200° C/h. A micrograph of the sinter is shown in Fig. 3. The porosity and three- 
point bending strength of the resulting sinter was measured. 

The ceramic sinter was a porous material having open macropores and its average porosity and 
bending strength were 43.8% and 67.4 MPa (688 kg/cm 2 ), respectively. 

EXAMPLE 4 

150 g of a 7% aqueous solution of polyvinyl alcohol (polymerization degree: 2,000, made by Wako Pure 
Chemical Co., Ltd.) and 100 g of a 5% aqueous solution of boric acid each was charged into separate 
vessels and heated on a water bath at 80 °C. When the temperature of both solutions reached 70 °C or 
higher, they were mixed together with stirring and the mixture was cooled with continued stirring. When the 
mixed solution became a fluid gel containing air bubbles and was somewhat turbid, the stirring was stopped 
and the solution was mixed with 120 g of the spherical hydroxyapatite particles prepared in Example 1. The 
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mixture was put into a 300 ml beaker, dried to gel in a dryer by heating at 50 ° C for 24 hours and further 
dried in a dryer at 90 °C for 24 hours. Thereafter, the dried product was shaped, degreased and fired as in 
Example 1 to produce a porous ceramic sinter containing spherical pores which had an average porosity of 
54.1% and an average flexural strength of 4.02 MPa (41 kg/cm 2 ). A micrograph of the sinter is shown in Fig. 
5 4. 

EXAMPLE 5 

A hydroxyapatite slurry synthesized by a known wet process was spray dried to form particles having 
w an average size of 12 u,m. Part of these spherical particles of hydoxyapatite was pulverized with a ball mill 
to produce fine particles having an average particle size of 1 urn. 

Two grams of methyl cellulose were added to 150 g of water and dissolved with stirring to form an 
aqueous solution containing air bubbles. To this solution, 45 g of the particles having an average size of 12 
urn and 5 g of the fine particles produced as above were added and the resulting despersion mixed 
75 thoroughly. 

The resulting mixture was poured into a 300 ml beaker, which was then placed in a dryer, where it was 
held at 80 0 C for 36 hours to gel and dry the contents. The resulting dried product was processed as in 
Example 1 to produce a sinter. The sinter had an average porosity of 57.2% and an average bending 
strength of 4.72 MPa (48.2 kg/cm 2 ). 

20 

EXAMPLE 6 

1.5 g of methylcellulose was dissolved in 100 g of water, and stirred to entrain air bubbles. 50 g of 
powder of patially stabilized zirconia solid-dissolved therein 3 mol% of yttria, which was produced by co- 
25 precipitation followed by filtering, was added to the methylcellulose solution and stirred. The mixture was 
poured into a 200-ml beaker and placed in a dryer at 80 °C for 24 hours to be gelled and dried. The dried 
product obtained was processed and fired in the same manner as in Example 3 to obtain porous zirconia 
ceramic sinter. The sinter had an average porosity of 58.2% and an average bending strength of 31.5 MPa 
(321 .7 kg/cm 2 ). 

30 The porous ceramic sinter of the present invention has macropores of a uniform size and three- 
dimensionally communicating micropores. Because of this unique porous structure, the sinter not only has 
high strength but also has good cutting properties and can advantageously be used as a material to yield 
various products, including artificial bio-materials, packing for liquid chromatography, catalyst supports, 
electrical and electronic materials, nuclear reactor materials, ceramic heating elements, etc. 

35 According to the process of the present invention, the slurry being dried will shrink substantially 
isotropically and a desired porous ceramic sinter and dried body can be easily produced without 
experiencing cracking or any other problems in the drying. 

Further, in the process of the present invention, the size and quantity of air bubbles to be incorporated 
in the fluid gel or viscous solution can be controlled by adjusting the intensity of stirring and macropores of 

40 a uniform size not exceeding 3 mm can be easily obtained. It is also possible to fabricate a porous sinter of 
a comparatively complex shape having macropores with a size not exceeding 1 mm. 

The ceramic particles in the dried body are bound together by the high molecular weight material, so it 
has a sufficient strength to withstand subsequent cutting operations and can be machined as such by 
means of cutting without calcination. 

45 In a preferred embodiment of the process of the present invention, the secondary particles of a starting 
ceramic powder are used in combination with fine particles of the same powder, and this contributes to the 
production of a ceramic sinter of even higher strength. 

Claims 

50 

1. A porous ceramic dried body having macropores with a pore size of from 20 to 2,000 urn comprising 
ceramic particles bound with a high molecular weight material. 

2. A process for producing a porous ceramic sinter which comprises: casting a slurry comprising a 
55 ceramic powder, a high molecular weight material and air bubbles into a mold; increasing the viscosity 

of the cast product or allowing the cast product to gel while maintaining the air bubbles; drying the 
viscous or gelled cast product; and firing the dried body. 
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3. A process for producing a porous ceramic dried body which comprises: casting a slurry comprising a 
ceramic powder, a high molecular weight material and air bubbles into a mold; increasing the viscosity 
of the cast product or allowing the cast product to gel while maintaining the air bubbles; and drying the 
viscous or gelled cast product. 

5 

4. A process for producing a porous ceramic sinter as claimed in claim 2 which comprises: mixing a 
ceramic powder with a solution or fluid gel of a high molecular weight material into which air bubbles 
have been entrained by stirring to yield a slurry; casting the resulting slurry into a mold; increasing the 
viscosity of the cast product or allowing the cast product to gel while maintaining the air bubbles; 

w drying the viscous or gelled cast product; and firing the dried body. 

5. A process for producing a porous ceramic sinter as claimed in claim 2 which comprises: mixing a 
ceramic powder with a solution or fluid gel of a high-molecular weight material; stirring the mixture to 
entrain air bubbles in the mixture and to thereby yield a slurry; casting the resulting slurry into a mold; 

75 increasing the viscosity of the cast product or allowing the cast product to gel while maintaining the air 
bubbles; drying the viscous or gelled cast product; and firing the dried body. 

6. A process for producing a porous ceramic sinter as claimed in claim 2 which comprises: mixing a 
ceramic powder with a high molecular weight material; mixing the mixture with a dispersion medium; 

20 stirring the mixture to entrain air bubbles in the mixture to thereby yield a slurry; casting the resulting 
slurry into a mold; increasing the viscosity of the cast product or allowing the cast product to gel while 
maintaining the air bubbles; drying the viscous or gelled cast product; and firing the dried body. 

7. A process for producing a porous ceramic sinter as claimed in claim 2, wherein said ceramic powder 
25 comprises spherical secondary particles having an average particle size of from about 10 to 100 urn. 

8. A process for producing a porous ceramic sinter as claimed in claim 7, wherein said spherical 
secondary particles are pulverized to such an extent that amorphous fine particles with a size of from 
about 0.1 to 2 urn form in amounts of several percent. 

30 

9. A process for producing a porous ceramic sinter as claimed in claim 7, wherein a fine ceramic powder 
having a size of from 0.1 to 2 urn is added in an amount of from 1 to 10 wt% to said spherical 
secondary particles. 

35 10. A process for producing a porous ceramic sinter as claimed in claim 2, wherein said high molecular 
weight material is a water soluble high molecular weight material selected from the group consisting of 
methyl cellulose, carboxymethyl cellulose, polyvinyl alcohol, polyacrylic acid, polyacrylamide, polyvinyl 
pyrrolidone and Curdlan. 

40 11. A process for producing a porous ceramic sinter as claimed in claim 2, wherein said high molecular 
weight material is incorporated in an amount of from 0.5 to 10 wt% of said slurry. 

Patentanspruche 

45 1. Poroser, keramischer Trockenkorper mit Makroporen mit einer PorengroBe von 20 bis 2.000 mm, der 
keramische Teilchen umfaBt, die mit einem hochmolekulargewichtigen Material gebunden sind. 

2. Verfahren zur Herstellung eines porosen, keramischen Sinters, das die Schritte umfaBt: GieBen einer 
ein keramisches Pulver, ein hochmolekulargewichtiges Material und Luftblasen enthaltenden Auf- 

50 schlammung in eine Form; Erhohen der Viskositat des gegossenen Produkts oder Bilden eines Gels 
aus dem gegossenen Produkt unter Erhalt der Luftblasen; Trocknen des viskosen oder gelformigen, 
gegossenen Produkts; und Brennen des Trockenkorpers. 

3. Verfahren zur Herstellung eines porosen, keramischen Trockenkorpers, das die Schritte umfaGt: GieBen 
55 einer ein keramisches Pulver, ein hochmolekulargewichtiges Material und Luftblasen enthaltenden 

Aufschlammung in eine Form; Erhohen der Viskositat des gegossenen Produkts oder Bilden eines Gels 
aus dem gegossenen Produkt unter Erhalt der Luftblasen; und Trocknen des viskosen oder gelformi- 
gen, gegossenen Produkts. 
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4. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 2, das die Schritte 
umfaBt: Mischen eines keramischen Pulvers mit einer Losung oder einem Fluidgel eines hochmoleku- 
largewichtigen Materials, in das Luftblasen mittels Ruhren eingefuhrt worden sind, urn eine Aufschlam- 
mung zu erhalten; GieBen der erhaltenen Aufschlammung in eine Form; Erhohen der Viskositat des 

s gegossenen Produkts oder Bilden eines Gels aus dem gegossenen Produkt unter Erhalt der Luftblasen; 

Trocknen des viskosen oder gelformigen, gegossenen Produkts; und Brennen des Trockenkorpers. 

5. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 2, das die Schritte 
umfaBt: Mischen eines keramischen Pulvers mit einer Losung oder einem Fluidgel eines hochmoleku- 

w largewichtigen Materials; Ruhren der Mischung, um in die Mischung Luftblasen einzufuhren, und um 
hierbei eine Aufschlammung zu erhalten; GieBen der erhaltenen Aufschlammung in eine Form; Erhohen 
der Viskositat des gegossenen Produkts oder Bilden eines Gels aus dem gegossenen Produkt unter 
Erhalt der Luftblasen; Trocknen des viskosen oder gelformigen, gegossenen Produkts; und Brennen 
des Trockenkorpers. 

75 

6. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 2, das die Schritte 
umfaBt: Mischen eines keramischen Pulvers mit einem hochmolekulargewichtigen Material; Mischen der 
Mischung mit einem Dispersionsmedium; Ruhren der Mischung, um Luftblasen in die Mischung 
einzufuhren, und um hierbei eine Aufschlammung zu erhalten; GieBen der erhaltenen Aufschlammung 

20 in eine Form; Erhohen der Viskositat des gegossenen Produkts oder Bilden eines Gels aus dem 
gegossenen Produkt unter Erhalt der Luftblasen; Trocknen des viskosen oder gelformigen, gegossenen 
Produkts; und Brennen des Trockenkorpers. 

7. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 2, wobei das keramische 
25 Pulver spharische Sekundarteilchen mit einer durchschnittlichen TeilchengroBe von ungefahr 10 bis 

100 um umfaBt. 

8. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 7, wobei die spharischen 
Sekundarteilchen in einem solchen AusmaB pulverisiert werden, das sich amorphe, feine Teilchen mit 

30 einer GroBe von ungefahr 0,1 bis 2 um in einer Menge von mehreren Prozent bilden. 

9. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 7, wobei ein feines 
keramisches Pulver mit einer GroBe von 0,1 bis 2 um in einer Menge von 1 bis 10 Gew.-% zu den 
spharischen Sekundarteilchen hinzugegeben wird. 

35 

10. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 2, wobei das hochmole- 
kulargewichtige Material ein wasserlosliches, hochmolekulargewichtiges Material, ausgewahlt aus der 
Reihe Methylcellulose, Carboxymethylcellulose, Polyvinylalkohol, Polyacrylsaure, Polyacrylamid, Polyvi- 
nylpyrrolidon und Curdlan, ist. 

40 

11. Verfahren zur Herstellung eines porosen, keramischen Sinters nach Anspruch 2, wobei das hochmole- 
kulargewichtige Material in einer Menge von 0,5 bis 10 Gew.-% der Aufschlammung eingearbeitet wird. 

Revendications 

45 

1. Un corps seche ceramique poreux ayant des macropores d'une dimension de pores de 20 a 2 000 um 
comprenant des particules ceramiques liees par un produit de haut poids moleculaire. 

2. Un procede pour produire un corps fritte ceramique poreux qui comprend les etapes suivantes : on 
50 coule dans un moule une suspension comprenant une poudre ceramique, un produit de haut poids 

moleculaire et des bulles d'air ; on augmente la viscosite du produit coule ou on fait gelifier le produit 
coule tout en maintenant les bulles d'air ; on seche le produit coule visqueux ou gelifie ; et on calcine 
le corps seche. 

55 3. Un procede pour produire un corps seche ceramique poreux qui comprend les etapes suivantes : on 
coule dans un moule une suspension comprenant une poudre ceramique, un produit de haut poids 
moleculaire et des bulles d'air ; on augmente la viscosite du produit coule ou on fait gelifier le produit 
coule tout en maintenant les bulles d'air ; et on seche le produit coule visqueux ou gelifier. 
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4. Un procede pour produire un corps fritte ceramique poreux selon la revendication 2, qui comprend les 
etapes suivantes : on melange une poudre ceramique avec une solution ou un gel fluide d'un produit 
de haut poids moleculaire dans lequel des bulles d'air ont ete entraTnees par agitation pour produire 
une suspension ; on coule la suspension resultante dans un moule ; on augmente la viscosite du 

5 produit coule ou on fait gelifier le produit coule tout en maintenant les bulles d'air ; on seche le produit 

coule visqueux ou gelifie ; et on calcine le corps seche. 

5. Un procede pour produire un corps fritte ceramique poreux selon la revendication 2, qui comprend les 
etapes suivantes : on melange une poudre ceramique avec une solution ou un gel fluide d'un produit 

w de haut poids moleculaire ; on agite le melange pour entratner des bulles d'air dans le melange et 
donner ainsi une suspension ; on coule la suspension resultante dans un moule ; on augmente la 
viscosite du produit coule ou on fait gelifier le produit coule tout en maintenant les bulles d'air ; on 
seche le produit coule visqueux ou gelifie ; et on calcine le produit seche. 

75 6. Un procede pour produire un corps fritte ceramique poreux selon la revendication 2, qui comprend les 
etapes suivantes : on melange une poudre ceramique avec un produit de haut poids moleculaire ; on 
melange le melange avec un milieu de dispersion ; on agite le melange pour entratner des bulles d'air 
dans le melange pour donner ainsi une suspension ; on coule la suspension resultante dans un moule ; 
on augmente la viscosite du produit coule ou on fait gelifier le produit coule tout en maintenant les 

20 bulles d'air ; on seche le produit coule visqueux ou gelifie ; et on calcine le corps seche. 

7. Un procede pour produire un corps fritte ceramique poreux selon la revendication 2, dans lequel ladite 
poudre ceramique comprend des particules secondaires spheriques ayant une dimension moyenne de 
particules d'environ 10 a 100 mm. 

25 

8. Un procede pour produire un corps fritte ceramique poreux selon la revendication 7, dans lequel 
lesdites particules secondaires spheriques sont pulverisees a un degre tel qu'il se forme des particules 
fines amorphes d'une dimension d'environ 0,1 a 2 urn en quantites de plusieurs unites pour-cent. 

30 9. Un procede pour produire un corps fritte ceramique poreux selon la revendication 7, dans lequel on 
ajoute auxdites particules secondaires spheriques une poudre ceramique fine ayant une dimension 
moyenne de 0,1 a 2 urn en quantite de 1 a 10 % en poids. 

10. Un procede pour produire un corps fritte ceramique poreux selon la revendication 2, dans lequel ledit 
35 produit de haut poids moleculaire est un produit de haut poids moleculaire soluble dans I'eau choisi 

parmi la methylcellulose, la carboxymethylcellulose, I'alcool polyvinylique, I'acide polyacrylique, le 
polyacrylamide, la polyvinylpyrrolidone et le Curdlan. 

11. Un procede pour produire un corps fritte ceramique poreux selon la revendication 2, dans lequel ledit 
40 produit de haut poids moleculaire est incorpore en quantite de 0,5 a 10 % en poids de ladite 

suspension. 



45 



50 
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